Sufficient coefficient conditions for the correct and unique solvability of the boundary-value problem for one class of operator-differential equations of the fourth order with complex characteristics, which cover the equations arising in solving the problems of stability of plastic plates, are obtained in this paper. Exact values of the norms of operators of intermediate derivatives, which are involved in the perturbed part of the operator-differential equation under investigation, are found along with these in subspaces W 4 2 R ; H in relation to the norms of the operator generated by the main part of this equation. It is noted that this problem has its own mathematical interest.
Introduction
It is well known that a number of problems in mechanics lead to studying the completeness of all or part of the eigenvectors and joint vectors of certain polynomial operator groups and the completeness of elementary solutions of the operator-differential equations corresponding to these groups see, e.g., 1, 2 , and their references . In this case, it is first necessary to investigate the correct solvability of Cauchy or boundary-value problems for these equations, and only after this it will be possible to proceed to the abovementioned problems. The present paper is dedicated to the problem of correct solvability of the boundary-value problem for one class of operator-differential equations of the fourth order, considered on a semiaxis.
Let H be a separable Hilbert space and A be a self-adjoint positively defined operator in H.
Boundary Value Problems
Let us consider the following operator-differential equation of the fourth order: 
1.6
It should be noted that the solvability theory for the Cauchy problem and the boundary-value problems for first-and second-order operator-differential equations have been studied in more detail elsewhere. In addition to books 6, 7 , these problems have been considered also by Agmon and Nirenberg 8 , Gasymov and Mirzoev 9 , Kostyuchenko and Shkalikov 10 , and in works in their bibliographies. Other papers in which issues of the solvability of various problems for operator-differential equations of higher order have been studied have appeared alongside these works, and sufficiently interesting results have been obtained. Among these papers are those by Gasymov 11, 12 R ; H; {k} , the norms of which are expressed by the main part of 1.1 . This problem has its own mathematical interest see, e.g., 21, 22 , and works given in their bibliographies . Estimation of the norms of operators of intermediate derivatives, which are involved in the perturbed part of 1.1 , is performed with the help of a factorization method for one class of polynomial operator groups of eighth order, depending on a real parameter. A similar approach has been presented in 9, 14 , which makes it possible to formulate solvability theorems for the boundary-value problems, with conditions which can be easily checked.
It should be noted that if the main part of the equation has the operator in the form
, then a biharmonic equation results, which is of mathematical interest not only theoretically, and also from a practical point of view. Many problems of elasticity theory e.g., the theory of bending of thin elastic slabs 23 can be reduced to studying the boundary-value problems for such equations. Much research has been performed to investigate the solvability of such problems, for example, that reported in 24 . Operatordifferential equations, which are studied in the present paper, include the fourth-order equations which arise when solving the stability problems of plates made of plastic material see 25, pages 185-196 . It is very difficult to solve such problems because the differential equation must be solved in a more complete form, that is, when the main part of the equation has terms containing du t /dt and d 3 u t /dt 3 . As a result, the equation has more complex characteristics, and 1.1 is of this type.
Furthermore, let us denote by σ A the spectrum of the operator A.
Auxiliary Results
First, let us study the main part of 1.1 :
where f t ∈ L 2 R ; H . The following theorem is true. 
2.5
Boundary Value Problems 
2.6
Here f ξ is the 
2.8
From this, it is possible to obtain the operator equation,
where
2.10
Because 
2.12
Boundary Value Problems 7
The theorem on intermediate derivatives 3-5, Chapter 1 can be used to obtain the last inequality, with the inequality
assumed. Moreover, the Bunyakovsky-Schwartz and Young inequalities, 
Thus, the lemma is proved.
Now certain properties of polynomial operator groups will be investigated, which will have in the future a special role.
Let the following hold:
Consider the following polynomial operator groups which depend on the parameter α ∈ 0; a −1 s , s 1, 2, 3:
The following can then be established. 
2.21
where Re ω s,n α < 0, n 1, 2, 3, 4, and the numbers d 1,s α , d 2,s α , d 3,s α satisfy the following systems of equations:
2.22
Boundary Value Problems
2.24
Proof. The next step is to prove the theorem, which will play an important role in future investigations and will show the special importance of the spectral properties of the polynomial operator groups Q s λ; α; A and F s λ; α; A , s 1, 2, 3. 
2.31
where 
2.33
After integration by parts,
2.34
Calculating 
Norms of the Operators of Intermediate Derivatives
The rest of this paper will be related to the calculation of the following numbers:
3.1
First, let us calculate m 0,s . 
Boundary Value Problems
Let the vector ς ∈ D A 8 and ς 1, h t be the numeral function; moreover, h t ς ∈ W 4 2 R; H . Then using the Parseval equality, it is possible to obtain because in this case, for sufficiently small δ, the smallest value is negative for some ς δ . Then there exists an interval ε 0 ; ε 1 such that φ ξ; ς < δ for ξ ∈ ε 0 ; ε 1 . Now consider the four times differentiable function h ξ , support of which comes from the interval ε 0 ; ε 1 . Then from 3.4 and from the negativity of φ ξ; ς δ in the interval ε 0 ; ε 1 , it can be determined that
Consequently, m 0,s a 
3.9
Because the polynomial operator group F s λ; α; A for α ∈ 0; a 
3.15
As this expression goes to the limit as α → a 
3.16
Substituting the solution of 3.11 -3.13 into the last inequality, the result is that R s α; k is positive for α ∈ 0; m 
3.17
From the last inequality in 3.8 , it is possible to obtain
Thus, there exists a vector ϕ α ∈ H such that for α ∈ m By generalizing the last two lemmas, the following theorem can be derived.
Theorem 3.4.
The following equality is true:
otherwise.
3.20
Remark 3. Proof. Taking into account the abovementioned procedure for finding the numbers m k,s , it is necessary to solve the systems from the proof of Lemma 2.3 together with the equation R s α; k 0. In the case s 1, it can be determined that The results obtained make it possible to determine sufficient coefficient conditions of regular solvability for the boundary-value problem 1.1 , 1.2 . In particular, the following main theorem is true. is less than one. Assuming Theorem 3.6, the following can be obtained: 
4.2
As a result: 
4.5
Thus, the theorem is proved. 
